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Compressed Air Processing System 
Cross Reference To Related Applications 

[0001] This application claims priority to co-pending German Patent 
Application No. 103 14 642.3 entitled "Druckluftaufbereitungsgerat", filed April 
1.2003. 

Field Of The Invention 

[0002] The present invention generally relates to a compressed air 
processing system including an inlet connection, a pressure control unit, a 
multi-circuit protection valve, a plurality of outlet connections, a parking brake 
connection, an electronic control unit and a valve arrangement. Such 
compressed air processing systems usually are arranged downstream of a 
compressor, and they include a plurality of elements and valves. The 
compressed air processing system does not only include a pressure control unit, 
but also an integrated multi-circuit protection valve. In addition, it may include 
an air dryer. 

Backaround Of The Invention 

[0003] A compressed air processing system is known from German 
Patent No. DE 196 38 226 CI corresponding to European Patent No. EP 0 831 
383 B1. The housing of the known compressed air processing system includes 
an inlet connection to which a conduit coming from a processor is connected. A 
pressure control unit is arranged in the housing of the compressed air 
processing system. The pressure control unit includes a deaerating conduit 
leading to the atmosphere such that it switches between a load phase and an 
idle phase. In the load phase, compressed air flows into a central aerating 
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system via an air dryer and a check valve. A central aerating system is to be 
understood as room or a space witli which the respective conduits leading to the 
circuits of the system are connected. Each circuit includes an overflow valve 
being part of a multi-circuit protection valve. The overflow valve may also be 
generally designed as a pressure protection valve. The pressure protection 
valve may be designed as an electrically controllable solenoid valve. The 
system further includes a common electronic control unit sen/ing to process 
signals and to control the pressure protection valves and additional valves such 
as valves being used during regeneration of the air dryer, for example. The 
known compressed air processing system also includes a parking brake 
connection, meaning a connection being connected to a conduit leading to a 
parking brake cylinder. This conduit branches off downstream of the pressure 
protection valve of a circuit, and it leads to the spring brake cylinders via a 
common hand brake valve. This conduit does not include a reservoir container 
since the amount of air required for release of the spring brake cylinder is 
comparatively small. The pressure control valve of this circuit from which the 
conduit leading to the parking brake connection branches off has a different 
design compared to the other pressure control valves. It includes a 
pneumatically controllable valve arrangement for aerating or locking the parking 
brake connection in a controlled way. The regeneration valve is also used to 
control the valve arrangement at the pressure control valve of this circuit. The 
valve arrangement may have two different positions, namely either the aerating 
position in which the conduit leading to the parking brake connection is aerated. 
The other position is the locking position in which this conduit is locked. The 
valve arrangement is controlled by the regeneration valve. The regeneration 
valve receives a control signal by the electronic control unit. Supply of the 
spring brake with compressed air is intermpted in the locking position such that 
it is possible to actuate the hand brake valve with its own deaerating system to 
actuate the parking brake. However, it is no longer possible to release the 
parking brake afterwards. This safety function may be of value in certain 
situations. 
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[0004] German Patent No. DE 196 38 226 C1 conesponding to 
European Patent No. EP 0 831 383 B1 discloses a second embodiment 
illustrated in Fig. 2 thereof. In this embodiment, the locking valve for the supply 
conduit leading to the compressed spring of the parking brake is not integrated 
in the compressed air processing system, but instead arranged outside of the 
system upstream of the hand brake valve. The electronic control unit of the 
known compressed air processing system includes an electric output connection 
transmitting a signal which may be transmitted to the electrically controllable 
locking valve. The locking valve then takes its locking position, while the 
passage position (or aerating position) is supplied by a mechanical spring. The 
known hand brake valve used in all modem brake systems which serves to 
aerate and deaerate the spring brake cylinder indirectly or directly requires a 
majority of conduits and conduit connections. Since the hand brake valve 
always has to be located in the driver's cabin of the motor vehicle, the respective 
conduits have to be installed in the driver's cabin which is comparatively 
complicated. 

[0005] A compressed air processing system including an inlet 
connection being connected to a conduit coming from a compressor is known 
from Gemrian Patent Application No. DE 198 35 638 A1 corresponding to US 
Patent No. US 6,540,308. The known compressed air processing system 
includes a pressure control unit, a multi-circuit protection valve and a plurality of 
outlet connections leading to the respective circuits. It also includes a parking 
brake connection connected to a conduit leading to a pari<ing brake cylinder. 
The system also includes ah electronic control unit. The compressed air 
processing system does not include a valve arrangement serving to aerate or 
lock the parking brake connection in a controlled way. A check valve may be 
integrated at the compressed air processing system to protect the parking brake 
system when a conduit in circuit III breaks. In the circuit III, meaning outside of 
the compressed air processing system, there may be a deaerating valve for the 
parking brake system. 
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Summary Of The Invention 



[0006] The present invention relates to a compressed air processing 
system. The compressed air processing system includes an inlet connection, 
a pressure control unit, a multi-circuit protection valve, a plurality of outlet 
connections, a parking brake connection, an electronic control unit and a 
valve arrangement. The inlet connection is designed and arranged to be 
connected to a conduit being connected to a compressor. Each of the outlet 
connections is designed and arranged to be connected to a^ circuit. The 
parking brake connection is designed and arrianged to be connected to a 
conduit being connected to a parking brake cylinder. The electronic control 
unit includes an electric input connection for a control signal. The valve 
arrangement is designed and arranged to aerate and lock the parking brake 
connection in a controlled way due to a signal being generated by the 
electronic control unit. The valve arrangement is designed and arranged to 
deaerate the parking brake connection due to a signal being generated by the 
electronic control unit. 

[0007] The novel compressed air processing system is less 
complicated and less expensive compared to prior art systems, and it includes a 
reduced number of conduits and connections. The novel compressed air 
processing system includes an integrated valve arrangement being associated 
with the parking brake of the motor vehicle. The valve arrangement does not 
only serve to aerate (or lock) the parking brake connection in a controlled way in 
response to a signal generated by the electronic control unit. The valve 
arrangement also has a deaerating (venting) function for the parking brake 
connection and the conduit being connected thereto. In the novel system, the 
hand brake valve or at least substantial parts thereof are integrated. This also 
applies to the deaerating function being integrated in the compressed air 
processing system. It is part of the novel concept of the present invention not to 
use a hand brake valve. Such a hand brake valve has always been used and 
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considered necessary in the prior art. Due to the fact that it has to be possible 
to actuate the auxiliary brake and/or the parking brake from the driver's cabin of 
the vehicle, a hand brake valve (formeriy arranged in the driver's cabin) is no 
longer required, and it may be replaced by a simple electric switch, for example. 
With this switch, the driver may transmit a control signal when the driver desires 
to actuate the parking brake. The control signal is transmitted to the electronic 
control unit in the compressed air processing system via an electric input 
connection, and it is processed by the electronic control unit A control signal is 
generated, the control signal directly or indirectly switching and controlling, 
respectively, the valve arrangement. Additional control signals may be 
transmitted via the input connection at the electronic control unit or via additional 
conni3ctions. These additional signals have an effect on the auxiliary brake 
and/or the parking brake. For example, the control signals may be transmitted 
via a CAN bus. In this way, it is possible to use the auxiliary brake and/or the 
parking brake to simplify start of the vehicle when been stopped on a hill. Since 
the novel system does not include a manually operable hand brake valve, 
respective conduit connections, screw connections and other connections are 
not required. 

[0008] The valve arrangement may include two separately controllable 
switching valves of which the first switching valve has a passage position and a 
locking position, while the second switching valve has a locking position and a 
deaerating position. In this way, in addition to the usual functions of a parking 
brake, the functionality of a stepped auxiliary brake is obtained. The pressure 
prevailing in the conduit leading to the pari<ing brake cylinders may be infinitely 
adjusted due to respective control. This is possible when the conduit being 
connected to the parking brake connection is a direct conduit. In the other case, 
when using relay control, this conduit may also be designated as a control 
conduit. Another possibility is to design the valve arrangement such that it 
includes a 3/2 ways valve having its own deaerating system. 
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[0009] In combination with the different possible ways of designing the 
valve arrangement, it makes sense to arrange a pressure sensor between the 
valve arrangement and the parking brake connection. The signals of the 
pressure sensor are transmitted to the electronic control unit. This especially 
applies when realizing the stepped auxiliary brake. 

[00010] The conduit leading to the parking brake connection via the 
valve arrangement may be arranged to branch off from a different circuit after its 
overflow valve or pressure protection valve. However, it is also possible that the 
conduit including the valve arrangement and leading to the parking brake 
connection is connected to a central aerating system for all circuits. The 
overflow valves or pressure protection valves of another circuit are bypassed. It 
is to be understood that this connection is arranged upstream of the check valve 
at which the central aerating system begins. In this way, there is the advantage 
of not having to use an overflow valve or a pressure control valve at this place 
since the valve arrangement fulfills a safety function. The valve realizing the 
aerating function and the locking function may be moved into the locking 
position by a mechanical spring. In this way, the locking position is attained 
during power failure or desired internjption of power supply, especially when 
turning off the ignition. As a result, the parking brake keeps the position it had 
before the power interruption occurred. 

[00011] There are a number of possibilities of designing the valve or the 
valves of the valve arrangement. It is possible to use switching valves being 
pre-controlled by solenoid valves, meaning pneumatically controllable valves 
being pre-controlled by solenoid valves. In this way, the electric signals of the 
electronic control unit are transmitted to the solenoid valves. The solenoid 
valves then switch the pneumatically designed valves. However, it is also 
possible to use directly controllable solenoid valves, meaning pneumatically 
designed switching valves which are magnetically controlled such that the 
signals of the electronic control unit have a direct effect. These possibilities may 
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be used when the valve arrangement includes two valves and also when the 
valve arrangement only includes one valve being designed as a 3/2 ways valve. 
The two separately controllable valves are anranged in series in the conduit 
leading to the parking brake connection. 

[00012] All these valves of the valve arrangement include at least two 
positions. In case the deaerating position of the parking brake connection is 
realized by a mechanical spring, there is the safety feature of the parking brake 
being actuated during power failure. 

[00013] Other features and advantages of the present invention will 
become apparent to one with skill in the art upon examination of the following 
drawings and the detailed description. It is intended that all such additional 
features and advantages be included herein within the scope of the present 
invention, as defined by the claims. 

Brief Description Of The Drawinos 

[00014] The invention can be better understood with reference to the 
following drawings. The components in the drawings are not necessarily to 
scale, emphasis instead being placed upon deariy illustrating the principles of 
the present invention. In the drawings, like reference numerals designate 
corresponding parts throughout the several views. 

[00015] Fig. 1 is a view of a schematic connection diagram of a first 
exemplary embodiment of the novel compressed air processing system. 

[00016] Fig. 2 is a view of a schematic connection diagram of a second 
exemplary embodiment of the novel compressed air processing system. 

[00017] Fig. 3 is a view of a schematic connection diagram of a third 
exemplary embodiment of the novel compressed air processing system. 
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[00018] Fig. 4 is a view of a schematic connection diagram of a fourth 
exemplary embodiment of the novel compressed air processing system. 

[00019] Fig. 5 is a view of a schematic connection diagram of a fifth 
exemplary embodiment of the novel compressed air processing system. 

[00020] Fig. 6 is a view of a schematic connection diagram of a sixth 
exemplary embodiment of the novel compressed air processing system. 

[00021] Fig. 7 is a view of a schematic connection diagram of a seventh 
exemplary embodiment of the novel compressed air processing system. 

Detailed Description Of Drawings 

[00022] Referring now in greater detail to the drawings, Fig. 1 illustrates 
the novel compressed air processing system including a housing 1. An inlet 
connection 2 is located at the housing 1. A conduit 4 coming from a processor 3 
is connected to the inlet connection 2. A pneumatic conduit 5 begins at the inlet 
conduit 2, the pneumatic conduit 5 leading to a checl< valve 7 via an air dryer 6. 
The conduit 5 is connected to a central aerating system 8. In this case, the 
aerating system 8 is designed as a central bore being located in the housing 1 . 
All circuits of the compressed air system are supplied with compressed air via 
the central aerating system 8 in a known way. A pressure protection valve 9 is 
located in each circuit. The pressure protection valve 9 may be designed as an 
overflow valve having limited backflow. A conduit 10 being associated with the 
circuit I leads from the central aerating system 8 to an outlet connection 12 
being located at the housing 1 via the pressure protection valve 9 and a 
pressure sensor 1 1 . The outlet connection 12 serves for connection of a conduit 
13 leading to a reservoir container 14 of the circuit i. The circuits II, III and IV 
have the same structure, and they are connected to the central aerating system 
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8 in the same way as this has been described hereinabove with respect to the 
circuit I. 

[00023] A pressure control unit 15 is also arranged in the compressed 
air processing system. The pressure control unit 15 includes a pneumatically 
controllable valve having a passage position and a locking position. A safety 
valve 16 is arranged parallel to this valve. Both valves lead to a deaerating 
opening 17 being located at the housing 1 in a known way. The valve of the 
pressure control unit 15 is pre-controlled by a solenoid valve 18. The solenoid 
valve 18 also receives compressed air from the central aerating system 8, and it 
includes an electric line (not illustrated) leading to an electronic control unit 19. 
The electronic control unit 19 is also located in the housing 1 of the compressed 
air processing system. It is to be understood that respective electric lines are 
arranged between all the pressure sensors 11 and the electronic control unit 19 
to interconnect these elements. 

[00024] In the exemplary embodiment of the compressed air processing 
system illustrated in Fig. 1, the compressed air processing system also includes 
a regeneration valve 20 which is pre-controlled by a solenoid valve 21. The 
solenoid valve 21 is also controlled by control signals being transmitted by the 
electronic control unit 19. 

[00025] A parking brake connection 22 is arranged at the housing 1. 
The parking brake connection 22 serves for connection of a conduit 23 being 
designed as a directly controllable conduit leading to the parking brake cylinders 
24. A conduit 25 is connected to the central aerating system 8. The conduit 25 
ends at the paricing brake connection 22. A valve anrangement 26 is located in 
the conduit 25. The valve arrangement 26 includes a first pneumatically 
controllable switching valve 27 and a second pneumatically controllable 
switching valve 28. Each of the two switching valves 27 and 28 has two 
positions. The first switching valve 27 has a passage position (or aerating 
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position) and a locking position. A spring 29 is associated with the switching 
valve 27 in a way that the switching valve 27 in its non-controlled position is 
located in the locking position. The second switching valve 28 is located in the 
conduit 25, and it includes its own deaerating system 30 via which the parking 
brake connection 22 is deaerated. Due to deaeration of the spring brake 
cylinder 24 resulting therefrom, the auxiliary brake and/or the parking brake is 
actuated. The second switching valve 28 also has two positions, namely a 
locking position and a passage position and deaerating position, respectively. A 
spring 31 acts upon the deaerating position in which there is no pneumatic 
control signal at the switching valve 28. A pressure sensor 32 is located in the 
part of the conduit 25 which leads from the valve arrangement 26 to the parking 
brake connection 22. A potential signal created by the pressure sensor 32 is 
transmitted to the electronic control unit 19. 

[00026] Solenoid valves 33 and 34 serve for pneumatic pre-control of 
the two switching valves 27 and 28. These solenoid valves 33 and 34 are 
connected with the electronic control unit 19 by electric lines (not illustrated), and 
they are respectively controlled thereby. Compressed air supply of the solenoid 
valves 33 and 34 is realized by the central aerating system 8. as this is 
illustrated in Fig. 1 . The solenoid valves 33 and 34 include an own deaerating 
system, as well as the solenoid valves 18 and 21. All solenoid valves are 
designed and arranged in a way as illustrated in Fig. 1 . 

[00027] The electronic control unit 19 includes an electric inlet 
connection 35 serving to introduce a control signal. For example, such a control 
signal may be produced by an electric switch being arranged in the driver's 
cabin of the motor vehicle, and the signal is then transmitted to the electronic 
control unit 19. It is to be understood that the electronic control unit 19 
processes this control signal and respectively controls the solenoid valves 33 
and 34. Instead of the one illustrated inlet connection 35, it is also possible to 
arrange a plurality of such inlet connections to transmit additional control signals 
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of the electronic control unit 19. Such an additional control signal may be a 
signal being derived from the ignition of the motor vehicle. It is also possible to 
introduce into the electronic control system 19 control signals of a CAN bus 
connection or control signals of other elements of a compressed air brake 
system or of a vehicle control system. However, it is not only possible to 
introduce signals from outside into the electronic control unit 19. Signals from 
within the compressed air processing system may be derived, for example 
signals coming from the different pressure sensors 1 1 and 32. These signals 
may also be introduced into the electronic control unit 19, they are processed in 
the electronic control unit 19, and they are converted in control signals to be 
transmitted to the respective solenoid valves. 

[00028] The functionality of the compressed air processing system may 
be summarized as follows: 

[00029] Starting from the illustration according to Fig. 1 , the motor 
vehicle is in the parking position. The parking brake connection 22 and thus the 
spring brake cylinder 24 are deaerated by the deaerating system 30 of the 
second switching valve 28 of the valve arrangement 26. Consequently, the 
parking brake is actuated. During ignition, a respective signal is transmitted to 
the electronic control unit 19 such that this signal and the signals coming from 
the pressure sensors 11 and 32 are processed. When the motor of the vehicle 
is started, the compressor 3 is actuated. The pressure control unit 15 is in the 
load phase such that the reservoir containers 14 of the respective circuits are 
filled with compressed air until the predetermined pressure has been reached 
and completed filling has been indicated to the electronic control unit 19. The 
pressure control unit 15 is switched into the idle phase by the solenoid valve 18. 
The two switching valves 27 and 28 are switched by the solenoid valves 33 and 
34 such that the parking brake cylinder 24 is aerated and the parking brake is 
released. The switching valves 27 and 28 are switched due to an additional 
signal being transmitted to the electronic control unit 19 via the inlet connection 
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35 or another inlet connection. The signal conresponds to the wish of the driver 
to release the parking brake. Then, the vehicle may be driven. 

[00030] During the drive, the auxiliary brake and/or the parking brake 
may be used as an auxiliary brake. By respective control of the solenoid valve 
34 and the second switching valve 28, the pressure at the parking brake 
connection 22 may be continuously lowered which results in a respective 
braking effect. A signal representing the value of the pressure is transmitted to 
the electronic control unit 19 by the pressure sensor 32. This auxiliary braking 
effect may also be caused and used depending on other signals, for example 
when the pressure in the overall brake circuits increases or when there is a 
signal being transmitted to the inlet connection 35 of the electronic control unit 
19 via a CAN bus. When the destination has been reached, the parking brake 
may be reactivated. For this purpose, the solenoid valves 33 and 34 deaerate 
(in case they have not been located in the deaeration position) such that the two 
control valves 27 and 28 of the valve anrangement 26 return into the starting 
position illustrated in Fig. 1 such that the spring unit is deaerated and the spring 
brake is actuated. 

[00031] The embodiments of the novel compressed air processing 
system according to Fig. 2 have a lot in common with the embodiment 
illustrated in Fig. 1. Consequently, it is referred to the respective description 
hereinabove. In contrast, the conduit 25 is not connected to the central aerating 
; system 8, but instead to a different circuit. In this case, the conduit 25 is 
connected to the circuit IV downstream of the pressure protection valve 9. The 
system does not include a pressure sensor 32. Instead of the direct conduit 23, 
a control conduit 36 is connected to the parking brake connection 22. The 
control conduit 26 leads to a relay valve 37. The relay valve 37 is supplied with 
compressed air via a conduit 38. The conduit 38 is connected to the conduit 25 
upstream of the valve arrangement 26. A check valve 39 is arranged at the 
beginning of the conduit 25. The control valve 27 of the valve arrangement 26 is 
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designed in the same way as it is illustrated in Fig. 1 . The control valve 28 is 
changed in a way that the two switching positions are arranged in an inverted 
manner. The spring 31 acts upon the valve body of the switching valve 28 in the 
closed position. This arrangement has the advantage of the vehicle remaining 
ready to be driven and the parking brake not being actuated when electric 
supply fails when the vehicle is driven. 

[00032] It is to be understood that not all differences between the 
embodiment of the system as illustrated in Fig. 1 and the embodiment of the 
system as illustrated in Fig. 2 have to be realized at the same time. Each of the 
above described changed features may be combined with the unchanged 
features as illustrated in Fig. 1 . All these combinations are disclosed herein. 
The same applies to the changes as they will be explained in the following with 
reference to Figs. 3 to 7. 

[00033] The embodiment of Fig. 3 also has some features in common 
with the above described embodiments of the system. The valve arrangement 
26 is designed as a 3/2 ways valve 40 having an aerating position and a 
deaerating position for the parking brake connection 22. The 3/2 ways valve 40 
includes its own deaerating system 30, and it is designed as to be cleariy seen 
in Fig. 3. It is pre-controiled by one single solenoid valve 33. This embodiment 
of the compressed air compressing system does not include the circuit IV. In 
this way, it is emphasized that the number of pre-arranged circuits may be freely 
chosen. The functionality of this embodiment is understood by a person with 
skill in the art. 

[00034] Fig. 4 illustrates two additional possibilities of designing the 
compressed air processing system. Instead of the pre-controlled valves, two 
directly controllable solenoid valves 41 and 42 are arranged. These solenoid 
valves 41 and 42 have the illustrated switching positions being associated with 
springs. The solenoid valves 33 and 34 as pre-control valves are not required. 
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It is to be understood that the solenoid valves 41 and 42 are directly controlled 
by the electronic control unit 19. Furthermore, it is to be seen that one single 
solenoid valve which is directly controllable and which is designed as a 3/2 ways 
valve may replace the two directly controllable solenoid valves 41 and 42. The 
conduit 25 leading to the parking brake connection 22 is connected to the 
central aerating system 8. However, it may also be connected to another circuit 
downstream of the pressure protection valve 9 of this circuit. A direct conduit 23 
or a control conduit 36 may be connected to the parking brake connection 22. 

[00035] The exemplary embodiment of the novel system according to 
Fig. 5 is similar according to the one according to Fig. 3. The valve 
arrangement 26 includes a 3/2 ways valve 40 and a switching valve 28 being 
located in series within the conduit 25. The 3/2 ways valve 40 is pre-controlled 
by the solenoid valve 33. The switching valve 28 is pre-controlled by the 
solenoid valve 34. In this way, pre-control corresponds to the embodiments of 
Figs. 1 and 2. 

[00036] The valve 40 serves for aeration and deaeration. The switching 
valve 28 has a locking position and a passage position. 

[00037] The embodiment of the novel system according to Fig. 6 is 
similar to the one according to Fig. 5. The switching valve 28 and the 3/2 ways 
valve 40 are arranged in an inverted way in the conduit 25 and within the valve 
arrangement 26. The switching valve 28 has a locking position and a passage 
position. The 3/2 ways valve 40 has its own deaerating system 30. and it serves 
to aerate and deaerate and in connection with the switching valve 28 to realize a 
locking position. 

[00038] In the exemplary embodiment of the novel system according to 
Fig. 7, there is a 3/3 ways valve 43 which fornns the valve arrangement 26 and 
which has its own deaerating connection. The 3/3 ways valve 43 is pre- 
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controlled by the solenoid valves 33 and 34. It has an aerating position, a 
deaerating position and a locking position. 

[00039] Many variations and modifications may be made to the 
prefenred embodiments of the invention without departing substantially from 
the spirit and principles of the invention. All such modifications and variations 
are intended to be included herein within the scope of the present invention, 
as defined by the following claims. 
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